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Binary Codes

" “An n-bit binary codeis a group of nbits that assume up to 2"
distinct combinations of 1s and Os, with each combination

representing one element of the set being coded”

" For the 10 digits need a 4 bit code. One code is called Binary
Coded Decimal (BCD)

43
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Binary Coded Decimal (BCD)

Decimal BCD
" The BCD is simply the 4 bit representation of Symbol Digit
0 0000
0001
0010
0011
0100
0101
0110
0111
1000
1001

the decimal digit.

e Cad b

" For multiple digit base 10 numbers, each

symbol is represented by its BCD digit

" What happened to 6 digits not used?

WS @D =1 2 LN
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Binary Coded Decimal (BCD)
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Alphanumeric Codes

How do you handle alphanumeric data?

®" Formulate a binary code to represent characters! ©

" For the 26 letter of the alphabet would need 5 bit for

representation.

® But what about the upper case and lower case, and the digits,
and special characters
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A code called ASCII

®ASCIl stands for American Standard Code for
Information Interchange

"The code uses 7 bits to encode 128 unique characters

As a note, formally, work to create this code began in 1960. 1st standard in 1963. Last updated
in 1986.
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Dec Hex Oct Chr Dec Hex Oct HTML Chr Dec Hex Oct HTML Chr Dec Hex Oct HTML Chr
00 000 NULL 3220 040 &#032; Space | 64 40 100 &#064; @ 96 60 140 &#096;
11 001 StartofHeader 3321 041 &#033; ! 65 41 101 &#065;, A 97 61 141 &#097;, a
22 002 Startof Text 34 22 042 &#034;, " 66 42 102 &#066; B 98 62 142 &#098; b
33 003 EndofText 3523 043 &#035, # 67 43 103 &#067; C 99 63 143 &#099; c
44 004 End of Transmission 36 24 044 &#036; $ 68 44 104 &#068; D 100 64 144 &#100; d
55 005 Enquiry 37 25 045 &#037, % 69 45 105 &#069; E 101 65 145 &#101; e
66 006 Acknowledgment 38 26 046 &#038, & 70 46 106 &#070; F 102 66 146 &#102; f
77 007 Bell 39 27 047 &#039; 71 47 107 &#071;, G 103 67 147 &#103; g
88 010 Backspace 40 28 050 &#040; ( 72 48 110 &#072; H 104 68 150 &#104; h
99 011 Horizontal Tab 41 29 051 &#041, ) 73 49 111 &#073; 1 105 69 151 &#105; i
10 A 012 Line feed 42 2A 052 &#042;, * 74 4A 112 &#074; ) 106 6A 152 &#106; |
11 B 013 Vertical Tab 43 2B 053 &#043;, + 75 4B 113 &#075; K 107 6B 153 &#107; k
12C 014 Form feed 44 2C 054 &#044; , 76 4C 114 &#076; L 108 6C 154 &#108; |
13 D 015 Carriage return 45 2D 055 &#045; - 77 4D 115 &#077;, M | 109 6D 155 &#109; m
14 E 016 Shift Out 46 2E 056 &#046; . 78 4E 116 &#078; N 110 6E 156 &#110; n
15F 017 Shiftln 47 2F 057 &#047, / 79 4F 117 &#079; O | 111 6F 157 &#111; o
16 10 020 Data Link Escape 48 30 060 &#048;, 0 80 50 120 &#080; P 112 70 160 &#112; p
17 11 021 Device Control 1 49 31 061 &#049;, 1 8151 121 &#081; Q | 11371 161 &#113; q
18 12 022 Device Control 2 50 32 062 &#050;, 2 8252 122 &#082; R 114 72 162 &#114; r
19 13 023 Device Control 3 51 33 063 &#051;, 3 83 53 123 &#083; S 115 73 163 &#115; s
20 14 024 Device Control 4 52 34 064 &#052;, 4 84 54 124 &#084; T 116 74 164 &#116; t
21 15 025 Negative Ack. 53 35 065 &#053; 5 8555 125 &#085; U 117 75 165 &#117; u
2216 026 Synchronous idle 54 36 066 &#054; 6 86 56 126 &#086; V 118 76 166 &#118; v
23 17 027 End of Trans. Block 55 37 067 &#055, 7 87 57 127 &#087;, W | 11977 167 &#119;, w
24 18 030 Cancel 56 38 070 &#056;, 8 88 58 130 &#088; X 120 78 170 &#120; x
2519 031 End of Medium 57 39 071 &#057, 9 89 59 131 &#089; Y 12179 171 &#121; vy
26 1A 032 Substitute 58 3A 072 &#058; 90 5A 132 &#090; Z 122 7A 172 &#122; z
27 1B 033 Escape 59 3B 073 &#059; ; 91 5B 133 &#091; | 123 7B 173 &#123; {
28 1C 034 File Separator 60 3C 074 &#060; < 92 5C 134 &#092; \ 124 7C 174 &#124; |
29 1D 035 Group Separator 61 3D 075 &#061;, = 93 5D 135 &#093; | 125 7D 175 &#125; }
30 1E 036 Record Separator 62 3E 076 &#062; > 94 5E 136 &#094; ~ 126 7E 176 &#126;, ~
31 1F 037 Unit Separator 63 3F 077 &#063;, ? 95 5F 137 &#095; _ 127 7F 177 &#127; Del
asciitbl.com
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ASCII Code

- Represents the numbers

* Allstart ©11XXXX and the XXXX is the BCD for the digit

" Represent the characters of the alphabet
* Startwitheither 100, 101, 110, or 111

A few special characters are in this area

* Startwith@10 = spaceand ! #$%&° () *+.-,/
* Start with @00 or 001 = control char like ESC
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ASCII Code

" Encoding of 123
011 0001 011 0010 011 0011

" Encoding of Joanne

100 1010 110 0001
110 1110 116 1116 1190 0101

® Note that these are 7 bit codes
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What to do with the 8th Bit?

"n digital systems datais usually organized as bytes or 8
bit of data.

"How about using the 8th bit for an error coding. This
would help during data transmission, etc.

" Parity bit — the extra bitincluded to make the total
number of 1s in the byte either even or odd — called
even parity and odd parity

51
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Example of Parity

" Consider data 100 0001
® Even Parity 0100 0001
* Odd Parity 1100 0001
" Consider data 101 0100
® Even Parity 1191 90100
* Odd Parity 0101 0100

" A parity code can be used for ASCII characters and any binary
data.
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